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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a method for 
manufacturing a semiconductor having suitable conditions of 
film forming a ruthenium on a wafer according to an MOCVD 
method by obtaining a good coverage without reducing a film 
forming speed. 

SOLUTION: The method for manufacturing the semiconductor 
comprises the steps of maintaining the wafer 21 at a film 
forming temperature of 250 to 350° C by a suscepter 20, and 
sending a liquid raw material (raw material concentration of 0.1 
to 1 mol/liter) obtained by dissolving a Ru (EtCp)2 in an organic 
solvent at a flow rate of 0.1 to 10 cc/min to a vaporizer 22. The 
method further comprises the steps of supplying an oxygen of a 
concentration of 1 to 30% by the vaporizer 22 together with 
another carrier gas from a gas jet port 25 into a reaction 
chamber 17. The method also comprises the step of depositing 
the ruthenium on the wafer 21 with a gap between the wafer 21 
and a shower head 26 of 1 to 20 mm at a pressure in the 
chamber 17 of 666 to 6664 Pa (5 to 50 Torr). Thus, the film 
forming speed can be set to 1 nm/min or more, and the 
coverage can be set to 40% or more. 
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1X10 9. nliO. 5-1. O. BI4 9500-10 
0 0 0"Ca5*Ci*<flBBLfc o --1^ [02]l*»*« 
g (%) . Tttfflfi (K) T?fc4o 
[0 0 6 9] f:t\ ±Ea>&JS(ltttl= 

[0 0 7 0] »P,*ifc«»A^. ffififcKSSL ffiffiStS 

jt. *w»aK. we*4>£ 

'V S?lB»a)Rl±l=** ft&£*<&4 - 4: WWW Ufr 0 H 
[00 7 1 ] El 5-* OS 1 0I4. *fiHKft{*SK*fcB#(D 

*A'br; (7^^^ hit <3i<DKS/8ia> 
jsso)**) 1 sits) sfitwufciass^-ry^^-c 

[0 0 7 2] 15-11 0(4. -tti-PtL, J&JKSS* IS 

§H;lJt. H*43Sa. Jl*'4;iJg. Oi/\2 1 <t 

fl>lMSaKa>l6*-e&4. 

[0073] *fc. fty^7a)««izi*»BLfcrtKft 

[0 0 7 4] ftfc. #Hlcfcl^T*BLfcjfti*Kma)fit 

ftSSiH: 1 c c /m i n . J1*4SS O . 1mol/'J7h 

^^-y^l Omm. tt^D6 66Pa (5Torr) 
0>fit£f?!l^-Cl*4o 

[0 0 7 5] El 5. Bedac'TJ:?!::* JiKKfflJS. Mm 



s;i*«tu *aaKi*±*t*. 

[0 0 7 6] H7*^li. JS»3E»<o*iAiH=#oT\ jft 

vt,^T*l4fc4tfrS]±-r4C£ A<S»T?#*o 
?*/fi<ffil±?4a)te« ^:#x3SilllcSt-r^lS»**xo5i5 
tf>4SI$iWta.* Hftic«sfi(Di5A4SI^*<«4c:±:(:: 

[0 0 7 7] (S8|Z^-f fS»«SS±lf 

SfcJ*IIBUEI*±*-r**«. */<Uv$?l*«lS-JET?* 
4o iUftl*. Fftf****©^' 

«*4»fft(DSI^f*l5£^£K<b1*?\ cfeoTJSr4**X 

[007 8] B9^&I4. ^7^S»<t5t*n # l/ 
yvl*|S]±L, jMMB(*«T*4c£A<frfr4« d*i 
14. *T4C4:l=«ky+IBIt©4 
filt«A<«'>L. *WH*»ffiAMST^4^^^fc4o 

[0 0 7 9] *fc. BB1 0*y. E^^IKLttlH 

*fx. *BSH*) <D»^»^*t*-r4a)-efiKl»itJSi4±» 
[0 0 8 0] */<L/^S?<DMJil=l*» f**tt»<0'bSl* 

©fcftirtt, MUMS* «»*MI=*yK;*Elt* 

4 o 

[008 1 ] LfrL. ZO>fc*JdMttgtt<ttTLTL* 

iSSOiST £*fi 5 £ I* 5 WI^^S t ft 4. 

[0 0 8 2] £f-. JB»#^(7)+»ft»»a)fcAI = tt2 

5 o°cia±fl)fiKK;affi.- i %ia±<z>8*Sffi/><&K-t?& 

y. JSURSB3 5 0°CJa-t, »*«IS3 0%JsX±TM** 
/<L/^v(7)(£T3!)<aSlwft4o H»»Klco 
t^Ttt-ttt-fiXO. 1 c c/m i n Ul±. O. 1 m o I 
/'J ^ h;UUl±7?&4Ci:A<. fi£flIilS[Sfe4SS5i(S 
•T4±T*^4:ft4o 
[008 3] ^fc. ^^?S20mmJ:9fi<t5 
4:. */<U^yo>fiT4<M-C?fcy. SSB(D«it±. * 

i mmcfcy** <-r4o>r4aitr*&4c ^fc. 

E^{COL>TI4. fiRI»iS**««'r4feaftlz(46 6 6 P 
a (5T o r r ) Jsl-t/)<i^St? fe L J . 6 6 6 4 P 

a (50To r r) &*>)m<?Z>t. $Ltt*PV<DH*tt 

Tm±toffi&m&tf*£to-f£^tiz&<-). t$}-ftflinA< 

[0084] \Zl±<D&tifr h> . f&%&&& 1 n m/m i n 
lU±r*. */<l/7i/4 0% (7X^ hhbl 5flS) »sl 
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[0 0 8 5] SS;gJ|2 5 0-3 5 0°C. 1 ~ 

3 0%. H*43ilS 0 . 1 — 1 0 c c /m i n . If $4;HS 
0. 1~1mol/'j7Hk 1 ~2 0 mm, 

E*l6 6 6-6 6 6 4 P a (5-50Tor r) 

[0086] o^y. *m*A<o—m&Bm~&%>¥&& 

a!5t*ar=:fcL x "Cli, ^x/\2 1 £+>"tz:7$ 2 Olc^y 
j£IR;3a2 5 0-3 5 0°C|C$IJ$L. Ru (EtCp) 
2S*«»*H=»* x Lfc«(*H» (H»lt0. 1-1 
mo I / 'J HI/) £aSffiO. 1 — 1 0 c c/m i n T? 
«ft8 2 2IC&60 
[0 0 8 7] *<b»2 2lC«fcy«C»#X*ftft 

(N2) T;U=3> (Ar) 

[0088] fit, >)IA2 1 d:v^7-^7 K2 6 
ifl)^^Wl-20mm, J5JE^1 7|^CDIi^l6 6 
6~6664Pa (5 - 5 0 T o r r ) (D|qII!F*J 1 R£ 

StifcJSPB^i 7^r^i/\2 1 _Llc;UT-0A^itfa 

[0 0 8 9] ZCDcfc 5l-"f*U*. JSJS&JKI nm/m i 
nia±T*. */<l/v54 096 (7X^^7 hit 1 5gjt) 

iUJii?. - 1 ) a s m o c v Dft-ertit i C i 

[0 0 9 0] *fc, l$IM5nm/mi n \£±V . *F 
/<b^v6 0% (7X^ hitl 5ffJS) ISLt-C. JU^f 

z^A$MocvDa-efillIts^i:)!»<-e#4ftttii, 

[0091] mm^m 2 8 o - 3 2 o°c. 1 - 

1 0%. JS*43KilO. 5 — 1 0 c c/m i n „ DRAXft 
0. 2-1mo l/'J^hik ^7^1-1 Omm. 
1 3 3 3 - 6 6 6 4 P a ( 1 0 — 5 0 T o r r ) 0) 

[0092] o*y. **iBa>-*iiS^!BiCck«^3«t 
B»*ffil=a3t*TI** ^iA2iS^-b^2 0i:ckU 
J*l«;Sffi2 8 0-3 2 0°cirftf$L, R u (EtCp) 
2**«?6*]l^»A^Lfcjai*IH*4 (BRHSUKO. 2-1 

mo I / U *> hiU) £;1S§0. 5 — 1 0 c c/m i n 7? 
SHb«2 2l=a« 0 
[0 0 9 3] flMb«2 2 lrj:y 

U 1 ~ 1 0%<t LT. ffiO*^'J7#X1?ft 

(N2) 7;u=f> (Ar) HxmtMzti 
xptan 2 5^b5cc;ii 7Mic«$&-r^>o 

[0 0 9 4] fit, ^X/\2 1 £*>-vr7 — K2 6 
<t(7)^r-V^^/)<1 - 1 Omm. 1 7 fiCDE*J 1 3 

33-6664Pa ( 1 0 - 5 0 T o r r ) (DfcHfl t 

t9i'££*ltzfc1Zm^ 7rtT-^x/\2 1 _t|-ju^-^A£ 

[0 0 9 5] CCDcfc dCl-fftI** SIM5nm/mi 



[0 0 9 6] \il±(b<£ol^. *§£W<D—mi&r*m\z&i\ 

I*. fi»tt*/<U^ y d 5 tfctiic, fifc 

Ki£ft*«T*i±4c:t«:<. MOCVD;^«fcy;Uf 

^H^-T « c £ *><-e # « o 

[0 0 9 7] ±aSLfc«lCl3L^TI*. 6 0<DSt5t 

(Ainajs. iixas. i«aa, 

[0 0 9 8] % R u (EtCp) 2**«58S , » :: 

;uxi*o. 2 - i mo i / y ^ h;u-c*Hb«2 2|C&?> 

[0 0 9 9] *fc, Ru (EtCp) 2^*ttS8Ml=» 
^LfclWB^/fLiO. H10cc/minXli 
0. 5 — 1 O c c/m i n-(?8MbS2 2 Z «t £ 

[0 10 0] *fc* R u (EtCp) 2**«»#i^» 
A*Lfc»rt«M**Kfc»2 2l=»y. *C-eaUbLfc!S 
*'4*fX<t. M3t (N2) TJU=f> (Ar) ^<f 

tWJTifX, Btm<t;E£L. Mm AS. ( = K*3E 
fi/ 'JTffXSK*) X100) £1- 

3 o%xi±i ~ 1 o%<Dmmv&mw. ^ 7rti=«ia-r* 

[0101] Ru (EtCp) 2* 3 &«*»»^» 

^Lfci«tWS[3B*S»b»2 2lZ«y . *ZV&itLtzffi 
mS*&* Ktie 66 — 6664Pa (5-50Tor 
r ) XI* 1 3 3 3-6 6 6 4 P a (10-50Tor 
r ) |C«ofcElSSl 7P^|C«^-r^C^:<t L. f&0)ft 

[0102] ^fc. Ru (Etcp) 2£*rttSXti=S 
^Lfc*«IH»*«Mb»2 2l=a6y. ^c-C^^bLtrlS 
7 rtlC««L. 2 5 0-3 5 0°CXf* 
2 8 0-3 2 0 o C(D;^3l5SlC«/-nfc0X/\2 1 ±|Z 

HcDffiScD^^ t "T ^> c 1 1 -e # « o 

[0 10 3]*/-. Ru (EtCp)2^«»1 
3&^Lfc»tWK»*»<b»2 2|ziSy . ZZVZLitLtzffi 
*4^fX^. ^X/\2 1 t 1 -2 OmmXf* 1 - 1 Omm 

2 5£»l*fc#xy X^*SLT£JCSl 7|*}|c{tt$a 
L. Ox/n2 1±fr;u^^A£Jtffi£$-t+£Z t <t 



(8) 



ftffl 2001-313271 



[0 10 4] ±ifiLf=ffHwfc^Ttt. IS»*»« 

[0 10 5] tts ±&Lfcfll*. 

[0 10 6] 

[0107] *<d«ss. ftJiroaHfc***^/^^^. 

'a) o 

[uscBffimfcittBjn 

[11] *«^(D-Sllif5^S8l-J:y»J6aF*L*DRAM 

<&HW(D«iB8ia 

[12] *«WCffiffl-r*«C*aMOCVDSB0)JElS 
[13] m-/aiH«(D^lCcfey;u J r-^Aa)RKK/»<ff*5 

[14] ^-/^^i^^i^cfcy^^f-^Aco^g^tT^ 

[16] i*as^«Baitatf*/<uvyi:aBt» 
[17] B»sEfl*<*iBiaa&t/*/^!y^i=&iS'ra 



[1 8 ] v vlc&l^-ra 

i$^ty77t'fc§o 
[19] ^^^0)****<fiKDIiSft&l/*/^U^v^ 

[no] E*A<rtBa«at;*/^u^i?^ais-raiB 



1 




2 




3 


hSHblH 


4 




5 




6 




7a, 7b 


mmmmm 


8 




9 




1 0 




1 1 




1 2 


Taws 


1 3 




1 4 




1 5 


■humm 


1 6 




1 7 




1 8 


fc-* 


1 9 




2 0 




2 1 




2 2 


m<b^ 


2 3 




2 4 




2 5 




2 6 





[12] 



[13] 






4l^ftgl3lgtSI&l£ 






,20 ^26 


r 2t 






IX 1 I^r — = 
18-' 


=^_IXI 





-19 



10 s 



.E 10 4 b 
> 10 3 



« 102 

In/t 

5? 10 



1 



10~ 



(10— lOOravfain) 





KT 5 10" 4 io- 3 io- 2 10" 1 
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[H1] [H4] 




J&flliSJS C°C] 




IMS^jM^ [mol//] 
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cm 1 O] 




0 10 20 30 40 50 
7 7 [mm] 




10 20 30 40 50 
J£t> [Torr] 



T7P> h"<— 



(51) Int. CI. 7 

H 0 1 L 21/8242 



f»»IK-S§- 



F I 

H 0 1 L 27/10 



6 5 1 



F*-A(##) 4K030 AA11 AA14 AA16 AA18 BA01 
CA12 EA01 FA10 JA05 JA06 
JA09 JA10 LA15 
4M104 BB36 DD45 GG16 
5F083 AD24 AD31 JA06 JA14 JA15 
JA38 PR21 



